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Description 

piFinnPTHg INVgNTIQN 

5 [0001] The present indention relates to web materials, and more partictjlarly, to such web materials which exhibit an 
elasticHike behavior in response to an applied and subsequently released O.o.. cycled) elongation along at least one 

axis. 

[00021 The present invention has further relation to web materials wherein the inherent properties of a given web 
material, e.g.. the resistive force exerted by the web material to an applied elongation can be modified. Additionally. 
10 staged resistive forces, lateral contraction, and/or diredton of elastic-Ike behavnr of conventional web materials can 
also be modified and/or provided as desired in web materials of the present invention. 

[0003] Web materials of the present invention have a wide range of potential uses in both durable and disposable 
articles, but are partk:utariy well suited for use in disposable absorbent articles such as sanitary napkins, bandages. 
pantiBners. disposabla diapers, incontinent briefs, and the lika 

IS 

pi^.icr>Rnt IMP np THg imvention 

[0004] Ab6ort)ent articles such as sanitary napkins, pantiliners, disposable diapers, incontinent briefs, and bandages 
are designed to absorb and retain liquid and other discharges from the human body and to prevent body and Nothing 

so soaing. Typically, most disposable absorbent articles are made of materials that will not readily stretch under the forces 
that the absorbent artnle is nonnaBy subjected to when worn. The inability o* the materials comprising the absorbent 
article to stretch when subjected to normal wearing forces causes the absorbent article to have certain drawbacks. One 
drawback is the lack of comfort for the wearer. The wearer shouM ideally be able 1o notice a difference between an 
absorbent artfole that stretches to conform to the wearer^ body with the wearer's movements and an absorbent article 

25 that foils to stretch. For exanple. a conventtonal prior art sanitary napkin does not move with the wearer^ undergar- 
ments, thereby causing the sanitary napkin to shift which may cause a degree of discomfort for the wearer. Enabling all 
or a portion of a sanitary napWn to stretch under nomfial wearing concMons and fw 
to better conform to the wearers undergarrnert and stay in ptece even when the wearer moves. 
[00051 Several attenpts have been made to make one or more oonnponents of absortjent articles stretchabte in 

30 response to relatively tow wearing forces. Typical prior art solutions rely on the addltton cf tradittonal elastks such as 
natural or synthetic rubber. For example, traditional elastics have been secured to portions of the topsheet and/br back- 
sheet of absorbent artrcies, such as the waist portion of a disposable diaper, to provide a better fit and overaU comfort 
for the wearer. However, traditional elastics are costiy and require a certain degree of manipulation and hand&ig during 
assembly. While traditional elastics do provkJe a degree of stretch for the absortaent article, Ihe materials to which the 

39 tracBtional elastic is secured are typically not normally considered elastic or stretchable. Therefore, the added traditional 
elastics must be prestretched prtor to being secured to the material or the material must be subjected to mechanical 
processing, e.g., ring rolling, to permanentfy elongate tine material to extend beyond its initial untensioned length and 
anow tiie added traditional elastic to be effective. Othenwse, the added traditional elastic is restrained by the material 
and is rendered inoperable. An example of an absori^ent article having a web material which has been subjected to 

40 additional processing to aOow the web material to more easily extend with the added traditional elastic menfoer is dis- 
ckMd In U.a Pat Na 5,151.092 Issued to BueO et al. on September 29. 1992 and hereby incaporated herein by ref- 
erence ITie BueS patent descrfoes an operation which prestrains a backsheet so that the backsheet wBI, upon 
mechanical stretching, be pennanenily efongated and notfufly return to its original undistorted conf^jwation. Buell 
teaches that a traditional elastic member must be added to the prastrained backsheet material for the inwarition to be 

45 operabfo. Buell also dlsctoses that a prastrained backsheet Improves the extension and the heat-shrink contraction of 
the added traditional elastic member. 

[0006] Accoidingly, it is an object of the present invention to provfoe web materials which exhfoit an "etastic-lika" 
behavior in the direction of appSed etongation without the use of added traditional elastic. As used herein, the term 
-elastic-like- describes the behavfor of web materials which when sUqectad to an applied etongatton. the web materials 
50 extend in the direction of applied elongation and when tiie applied etongation is released the web nrwteriate rrtum. to a 
substantial degree, to their unienaoned condition. While such web materials exhfoiting an elastfo-like behavior have a 
wide range of utility. e.g. durable artides of apparel, disposable articles of apparel, covering materials such as uphol- 
stery, virrapping materials for complex shapes and tfie like, they are particulariy we« siited for use as a topsheet. a back- 
sheet, and^or an absorbent core in an absorbent article. 

55 

SUMMAHV OF THE INVENTION 

[0007] The presort invention pertains, to a wA material according to claim Iwhk^exW 
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in response to an applied and subsequently released dongatton without the addHton of tradHton^ elastic materials such 
as natural or synthetic rubber. 

[q008] Another etastic-like behavior that the web material of the present invention may exhibit is an initial elongation 
and partial recovery which results in the web material not returning to its untensloned length, i.e.. the web material has 
5 undergone a degree of pennanent set or delbnnation and has a new longer unlensioned length. The web material may 
exhKHt an elastio-llka behavior In response to subsequent elongations of the web material beyond the new longer unten- 
sioned length. 

[0009] Another elastic-like behavior that can be exhibrted Is an elongation and recovery with a definite and sudden 
increase In the force reasling elongation where this definite and sudden inaease in resistive force restricts further elon- 

10 gation against relatively small etongation forces. The definita and sudden increase in the farce resisting elongation is 
referred to as a "force wall". As used herein, the term *t6rce walP refers to the behavior of the resistive force of a web 
material during elongation wherein at some point In the elongation, distinct from Xi\e untensioned or starting point, the 
force resisting the applied etongation suddenly increases. After reaching the force wan. additional elongation of the web 
material is only acconpOshed via an increase in the etongation fbrce to overcome the higher resistive fbrce of the web 

75 material. 

[001 0] The web material of the present invention Includes a stralnable network having at least two visually dstinct and 
dissimilar regions comprised of the same material compositfon. The first region Is oriented substantially parallel to an 
axis of etongation such that it will undergo a molecular level deformation in response to an appCed axial etongation in a 
direction substantially parallel to the axis before a substantial portion of the second region undergoes any sv4)Stantial 

20 molecular-level deformation. As used herein, the term "substantially parallel" refers to an orientation between two axes 
whereby the subtended angle fbnned by the two axes or an extension ol the two axes is 1^ 
curvilinear element it may be more convenient to use a linear axis which represents an average of the curvilinear ele- 
ment The second retfons initially undergo a substantially geometric deformation in response to an applied etongation 
In a direction substantially parallel to the axis. 

25 (00111 In a particulariy preferred embocfiment the second region is comprised of a plurality of ra^ 

As used herein, the term "rib-like elemenT refers to an eiifoossment debossnronl a combination thereof whkrfi h^ 
m^or axis and a minor axis. Preferably, the major axis is at least as long as the minor axis. The m^or axes of the rib- 
like elements are preferably oriented substantially perpendfcular to the axis of appUed etongalton. The axis and 
the minor axis of the rBHike elements may each be linear, curvilinear or a conf^ 

90 herein, the term "substantially perpendicular" refers to an orientatfon between two axes whereby the subtended angle 
formed by the two axes or an extension of the two axes is greater than AS\ In the case of a cunnUnear element it may 
be more convenient to use a linear axis virhich represents an average of the curvilinear element 
[001 2] The rib-like elements allow the second region to undergo a substantially "geometric detonrnatton" wWch results 
in significantfy less resistive forces to an appfied elongation than that exhibited by the "molecular-level defomiatton" of 

95 the first region. As used herein, the term "molecUar-level defomiation" refers to defomiation whfoh occurs on a molec- 
ular le^el and is not discernible to the nomial naked eye. That is. even though one may be able to discern the effect of 
mdecular-level defonnation. e.g., elongatfan of the web material, one is not able to discern Ihe deformation whfoh 
aOows or causes it to happen. TWs is in contrast to the term "geometric deformation". As used herein the term "geomet- 
ric deformation" refers todefbrmations of the web material wNch are discernible to the normal naked eye when the web 

40 material or articles embodying the wflb material are subjected to an applied elongation. Types of geometric deformation 
include, but are not limited to bending, unfolding, and rotating. 

[001 3] Yet another etasSo-likB behavfor that the web material of the present inventfon may exhfoit is an etongation and 
recovery wHh two or more slgnifkantly different force walls. This type of elastfc-like behavior would be experienced if for 
exanple. aftor reaching a first fbrce wall, sufficient etongatton force was applied to overcome the first force wall and con- 
49 tinue to etongato the web unta a second force waU was encountered. 

[001 4] When the web material of the present invention has multiple or staged force walls, rib-like elements in one or 
mae of the second regions reach their fimft of geometric defomftatton and become essen^ 
rial In the first region, thereby causing the web material to exhfoit a first force waB^ 

moleculariy deforms the rWike elements which have reached their limit of geometric deformafion. and simuteneously 
so geometrically deforms the rib-Uke elements in the remaWng second regfons until th^ reach thev limit of geometric 
deformation thereby causing the web material to exhibit a second force wall. 

[001 5] In another preferred errfoodiment, the w/eb material of the present invention axhbits at feast two signiffoantiy 
different stages of resistive force to an applied elongation along at least one axis when subjected to an appTied etonga- 
tion in a direction substantially paraDel to the axis. The web material includes a stralnable networi( having at least two 
55 visually distinct regions. One of the regions is configured such that it will exhfoK resistive forces *« response to an 
Wlied axial elongation in a direction substantiaBy parallel to the axis before a substantial portion of the other region 
devetops any signiftoant resistive force to the applied etongation. At least one of the regfons has a surfacet)athlength 
which greater than that off the other region as measured substantially parallel to the 
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untensioned oondHion. The region exhibiting the longer surfacei>athlength includes one or more riWike elenf^ents 
which extend beyond the plane of the other region. The web material exhtoits first resistive forces to the applied elon- 
gation unty the elongalion of the web naterial is suff kSent to cause a substantial portion of the region having the longer 
surfece-pothlength to enter the plane of applied elongation, whereupon the web of material exhbits second resistive 
5 forces to further elongalion. The total resistive Ibrce to elongation Is higher than the liret resistive force to elongation 
provided by the first region. 

[001 6] Preferabf y, the f ifst region has a first surfaoe-pathlength. LI , as measured substantially parallel to the axis of 
elongalion while the web material is in an untensioned condition. The second region has a second surfaceiMthlength. 
L2. as measured substantially parallel to the axis of elongation while the web is in an untensioned concfitioa The first 

10 surface-pathlength, LI . is less than the second surface-pathlength. L2. The first region preferably has an elastic modu- 
lus. El . and a cross-sertional area. A1 . The first region produces by Hself a resistive force, PI. due to fnolecutar^»<el 
deformation in response to an applied axial elongation, a The second region preferably has an elastic modulus, E2. 
and a aoss-sectional area, A2. The second region produces a resistive force. P2. due to geometric defonnalion in 
response to the applied axial etongation, D. The resistive force. PI , is significantly greater than the resistive force. P2, 

IS so long as (LI -¥ D) is less than L2. 

[0017] Preferably, when (LI + D) is less than L2 the first region provides an initial resistive force, PI. in response to 
the appUed axial elongation, D. sJt)stantially satisfying the equation PI - (A1 x El xD)/L1 . When (LI + D) Is greater 
than L2 the first and second regions provide a total resistive force, PT, to the eppHed axial elongation. D, satisfying the 
equation: 

20 

PT (AlxElxP) , (A2xE2x|LUD-l2|) 
^ LI X11J2 



25 [00181 fo another preferred embodiment, the web material exha)its a Poisson lateral c^ 

0.4 at 20% elongation as measured perpendlcUar to the axis of elongalion. As used herein, the term -Pdisson lateral 
contraction effect" descrtoes the lateral contraction behavior of a material wNch is being suliqected to an applied elon- 
gation. Preferably, the web material exhibHs a Poisson lateral contraction effect less than about 0.4 at 60% elongation 
as measured perpendicular to the axis of elongation. 

30 [001 9J Preferably, the surface-pathlength of the second region is at least about 1S% greater than that of the first region 
as measured parallel to the axis of elongation whPe the web material is in an untensioned condition. More preferably 
the surface-patMenglh of the second region is at least about 30% greater than that of the first region as measired par- 
allel to the axis of elongation while the web is in an untensioned condition. 

SS BRIEF DgSCRIP TIflM OF THg DRAWINGS 

[0020] While the specHicatlon concludes with claims particularly poirting out and distinctly claiming the present inven- 
tion, it is believed that the present invention will be better understood from the following description in conjunction with 
the aocoffpanymg drawings, in which Hw reference numerals identify fiHe elements and wherein: 

40 

Rg. 1 is a s&ivliliod plan view iBuctration Of a pria art sanitary napWn 
the oonsiructton of the sanitary naplon; 

Fig. 2 is a sinpiried plan vfew iUustrafion ol a prior art disposable diaper w^ 

show the construction of the disposable diaper; 

45 Fig. 3 is a plan view photograph Of a prior art deeply enfoossed polymeric web wrth the ^ 

from the viewer; « 
Fig. 4 is a graph of the resistive force versus percert etongation of the prior art deeply en*x>^ 

Rg . 5 is a pten view photograph of a preferred embocfiment of a polymeric web material having a first region and a 
second re*)n of the present invention with the rib-Dke elements of the second region facing toward the vfewer; 
so Fig. 5A is a segmented, perspective iflustration of the polymeric web material of Fig. 5 in an untensioned condition; 
Fig. SB is a segmented. per^)ective illustration of a polymeric web material of Ra 5 in a tensioned condition cor- 
responding to stage I on the force-elongation curve depicted in Fig. 6; 

Fig. 5C is a segmented perepective illustration of the polymeric web material of Rg. 5 in a tensioned condition cor- 
responding to stage II on the force-elongation curve dejected in Fig. 6: 
55 Fig. 6 is a ysph of the resistive force versus percent elongation comparing ttie behavior of a web material of the 
present invention, as shown In Fig. 5, formed from Ctopay 1401. with a base web of similar material composition; 
Rg. 7 is a (raph of the elastic hysteresis behavior of tiie web material of the present invention which is graphically 
represented t)y curve 720 in Fig. 6 when the web ntatorial is subjected to a hysteresis test at 60% etongation; 
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Fig. 8 is a gr^ of the resistive force versus percent elongation connparing the behavior of a web material of the 
present invention fomied from Tredegar sample P-8863/X8323. with a base web of simflar material composition: 
Fig. 9 is a graph of the elastic hysteresis behavior of the web material of the present invention which is graphically 
represented by cunra 750 in Fig. 8 when the web material is subjected to a hysteresis test at 60% elongation; 

5 Fig. 101s a graph of the resistive force versus percent elongation comparing the behavior of another web material 
of the present invention fbnned from. Tredegar sample X-899d. with a base web of similar material composition; 
Fig. 11 is a graph of the elastic hysteresis behavior of the web material of the present invention which is graphically 
represented by curve 780 in Fig. 10 when the web material is subjected to a hysteresis test at 60% elongation: 
Fig. 1 2 is a graph of the resistive force versus percent elongation conrparmg the behavior of another web material 

10 of the present invention fonrned from. Vblara 2A foam sheet, with a base web of similar material composition: 

Fig. 1 3 IS a graph of the elastic hystaresis behavior of the web material of the present invention which is gnafihicalty 
represented by cun^e 810 In Fig. 12 when the web material is subjected to a hysteresis test at 80% elongation: 
Rg. 14 is a graph of the resistive force versus percent elongation comparing the behavior of another web material 
of the present invention formed from a laminate comprised of layer of the Clopay 1401 film. Findley adhesive 2301 , 

15 and a Veiatec P-1 1 nonwoven layer, with a base web of similar material composition; 

Rg. 1 5 is a graph of the elastic hysteresis behavior of the web material of the present invention v^lch Is graphically 
represented by cun^e 840 in Fig. 1 4 when the web material is subjected to a hysteresis test at 60% elongation: 
Rgs. 1 6*29 are illustrations of other preferred embodiments of web materials of the present invenfion; 
Rg. 30 is a plan view illustration of a disposable diaper backsheet of the present invention: 

20 Rg. 31 is a plan view illustration of a sanitary napkin backsheet of the present invention: 

Rg. 32 is a siirplified side etevational view of a preferred apparatus used to form web materials of the present 
invention; 

Rg. 33 IS a plan view of the opposed meshing plates of the apparatus of Rg. 32 laid side^sy-skte with their meshing 
surfaces exposed; 

2S Rg. 34 is a sinf^lified sUe elevationat view of a static press used to form web materials of the present invention: 
Rg. 35 is a sirrplified side elevatk)nal view of a continuous, dynamic press used to form web materials of the 
present invention; 

Rg. 36 is a simplified fllustration of another apparatus used to form web materials of the present invention: 
Rg. 37 is a simpiif led illustration of yet another apparatus used to form web materials of the present inventton; and 
30 Rg. 38 is a photomicrograph of an "edge on" view of the second region used to determine the surface paihiength 
L2. 

DFTAILgP DESCRIPTION OF THE INVENTION 

95 [0021] As used herein, the term 'absorbent article" refers to devices which absorb and oontain body exudates, and. 
more specifically, refers to devices which are placed against or in proximity to the body of the wearer to absori) and con- 
tain the various exudates discharged from the body. The term 'absorbent article" is intended to include diapers, cata- 
menial pads, sanitary napkins, panliliners. incontinent briefs, bandages, and the lika The term "disposable" is used 
herein to describe absorbent articles which are not intended to be lauidered or otherwise restored or reused as an 

40 absorbent vfscHe O.e., they are intended to be discarded after a single use, and. preferably, to be recycled, composted 
or othenwise disposed of in an environmentaly compatible manner). Because of their single use nature, tow cost mate- 
rials and methods of construction are highly desirable in disposable absorbent artk;les. 

[0022] Fig. 1 is a plan view of a prior art sanitary napkin 20 with portions of the structure being cut-away to more 
clearly show the oonstniction of the sanitary napkin 20 and with the portion of the sanitary napkin 20 whx^h faces away 

45 from the wearer. i.a. the outer surface, oriented towards the viewer. As used herein, the temi "sanitary napkin' refers 
to an absorbent arttole which is worn by females adljacent to the pudendal re^on. generally external to the urogenital 
region, and which is intended to absorb and contain menstrual fluids and other vaginal dscharges from the wearer's 
body (e.g.. blood, menses, and urine). As shown in Fig. 1 . the sanitary napkin 20 comprises a Ik^d pendous topsheet 
24. a liquid Impervious backsheet 26 joined with the topeheet 24. and an absorb^ 

so sheet 24 and the backsheet 26. 

[0023] WhilethetopsheetbacksheetandabsoriMntcoremaybeassemUedinavarietyorw^ 
Gnduding so called lube* products or side flap products), prefened sanitary napkin configurations are described gen- 
erally in US. Pat. No. 4,950.264. issued to Osborn on Aug. 21. 1990; US. Pat No. 4.425,130. issued to DesMarals on 
Jan. 10. 1984; US. Pat. Na 4.321.924. issued to Ahr on Mar. 30. 1982; and US. Pat Ma 4.589,876. issued to Van 

55 Tilburg on Aug. 18. 1987. Each of these paterrts are hereby incorporated herein by reference. 

[0024] Rg. 2 is a plan view of a prior art disposable diaper 30 in its uncontracted state (i.e.. with elastic induced con- 
traction pulled out except in the side panel wherein the elastic is left in its relaxed condition) with portions of the stmc- 
ture being cut-away to more dearty show the construction of the (fiaper 30 and with 
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faces away from the wear^-, i.a. the outer surface, oriented tcwards the viewer. As used herein, the term "diaper" refers 
to an absorbent article QdneraOy worn b/ infants and incontinent persons that is worn about the lower torso of the 
wearer. As shown in Rg. 2, the diaper 30 comprises a liquid pervious tppsheel 34. a iqukl Impervious bacteheet 36 
joined with the topsheet 34. an abeoibent core 38 poshioned between the topsheet 34 and the backsheet 36. elasti- 
5 dzed side panels 40. elastidzed leg cuffs 42, an elastic waist feature 44. and a fastening system generally multiply des- 
ignated as 46. 

[002q While the diaper 30 may be assembled in a variety of wall known oonfiguratkyis, prefered diaper configura- 
tions tf e described generally in US. Pat. Ma 3.860.003. Issued Id Kenneth B. BueD on Jan. 14. 1975: and U.S. Pat Na 
5. 151 .092 issued to Kmelh a Buell et al. on SepL 29, 1 992. Each of these patents are hereby incorporated herein by 
10 reference. 

[0026] While the present Invention win be described In the oontaxt of providing a "^web materiaT wNch axhibHs elastic- 
iike behavrar to an applied and subsequently released etongatkm which is particularty well suited for use as a back- 
sheet a topsheet and/or an absoitent core or a portion thereof on a disposable absoft>ent article such as a disposable 
diaper, sanitary napkin, or bandage the present invention is in no way limited to such application. It may be employed 

15 in nearly any application where a relatively low cost elastic-like web material is desired, e.g., durable articles of apparel, 
such as exercise dothing. disposable articles of apparel, elastic bandages, upholstery or wrapping material used to 
cover complex shaped articles, etc. As used herein the term Veb material* refers to a sheet-like material, e.g.. a top- 
sheet k>acksheet or absortsent core on a disposable absorbent artk^le. a composite or laminate of two or more sheet- 
like materials and the like. The present inventk3n may be practiced to great advantage in many situations where it is 

20 desirable to produce a web material which exhibits an elastic-like behavkv to an applied and subsequently released 
elongation along at least one axis. The detailed descr^itkyi of a pref^red structure and its use as a backsheet on a san- 
itary naplQn or a disposable diaper wiU allow one skilled In the art to readily adapt the present Invenlton to other appli- 
cations. 

[0027] Fig.3i8aplanviewphotographof a prior art deeply embossed polymeric web 47 which has been usedasa 

2s backsheet on prior art ab6ort)ent articles. Specifically; the deeply embossed web 47 is available from Tredegar Film 
Products* Terra Haute, Indiana under the designatkm ULAB X-5430. The deeply embossed web 47 comprises a pattern 
of embossments 48. Rg. 4 is a resistive foroe-etongation cunre 700 of the deeply embossed polymeric web 47 of Fig. 
3. The method for generating the resistive force-etongation cunre 700 can be found In the Tbst Methods section set fortti 
In subsequent portions of the presem spedflcatioa As can be seen in Rg. 4. tiie deeply enft)068^ 

30 tive force-elongation curve 700 which is s«i)6tantially tiie same shape as the resistive fbrce-etongation curve 710, 
shown in Rg. 6, of a typical unembossed web of simitar composition; that is, the resistive force-elongation curve 700 
follows a substantially single stage, continuous curve In which the force increases steeply and a! a sUbstantiaHy unifbrm 
rate until beginning to yield. Thus, it is dear that this pattern of embossments 48 in web 47 do not significantiy alter the 
resistive force-elongation properties of the deeply embossed web 47 as conned to an unembossed base web of sim- 

35 ilar material composition. 

[0028] Despite widespread use of the prior art deeply embossed polymeric web 47 as a ksacksheet on disposable 
absoriaent articles, the deeply emboesed polymeric web does not offer any functionaDy enhanced properties when com- 
pared to an unembossed base web, Le., improved conformance, stretch behavior and/br garmerrt-iike fit. This is 
beCeved due to the fact that the resistive force versus etongation characteristics of ttie deeply embossed web are not 

40 significantiy different than ttiose of an otherwise identical planar, base web. i.e., both webs exhbit a substantially single 
stage higher resistive force versus elongation curve of ttte type generally shewn in Rg. 4. 

[0029] Referring now to Rg. 5. there is shown a preferred embodiment of a polymeric web material 52 of the present 
invention. The web material 52 is shown in Rg. 5 in its substantially untensioned condition. The web material 52 is par- 
ticularty well suited for use as a backsheet on an absort^ent article, such as the sanitary napkin 20 in Rg. 1 atiiedis- 

4S posaUe diaper 30 in Rg. 2. The web matertel 52 has two centeriines, a longitudinal centeriine. which is also referred to 
hereinafter as an axis» lin$, or direction T and a transverse or lateral centeriine, which is also referred to hereinafter as 
an axis» Une, or direction T. The transverse centeriine T Is generally perpendicular to ttie tongitudinal centeriine 1". 
[p030] RefOTngnowtoRg8.5andSA. webmaterial52indudesa"8trainablen6twortr 
herein, the term "^alnabie networi<* refbrs to an interconnected and inten^ated group of regkans whk:h are able to be 

so extended to some useful degree in a predetermined directk)n providing the web material with an elasUc-iikB behavkM' in 
response to an applied and subsequently released elongatioa The strainabte networic includes at least a first regkm 64 
and a second regk)n 66. Web material 52 includes a transitkinal region 65 wNch is at the interface between the first 
region 64 and the second region 66. The transitional region 65 will exhibit complex combinations of ttie behavior of both 
the first region and tfie second region. It is recognized ttiat every embodiment of ttie present invention will have a tran- 

55 sitional region, however, the present invention is defined by the t>ehavior of the w^ material in ttie first region 64 and 
ttte second region 66. Therefore, ttie ensuing description of the present invention will be concerned witti the behavkir 
of ttie web material in ttie first regk)ns and ttie second regtons only since it is not dependent upon the complex behavior 
of ttie web material in tiie transitional res^ons 65. 
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[0031] Web material 52 has a first surface 52a arel an opposing second surface 52b. In the preferred embodiment 
shown m Figs. 5 and 5A. the strainaWe network Includes a plurality of first regions 64 and a plurality of second regions 
66. The first regions 64 have a first axis 68 and a second axis 69. wherein the first axis 88 Is preferably longer than the 
second axis 69. The first axis 68 of the first region 64 is substantially parallel to the longrtudinal axis of the web material 

5 52 white the second axis 69 is substantially parallel to the transverse axis of the web material 52. Preferably, the second 
axis of the f iret region, the width of the first region, is from about 0.01 inches to about 0.5 inches, and more preferably 
from dtXMit 0.03 inches to about 0.25 inches. The second regions 66 have a first axis 70 and a second axis 71 . The first 
axis 70 is substantially pandtel to the longitudinal axis of the web material 52. while the second axis 71 is substantially 
paraPel to the transverse axis of the w«b material 52. Preferably, the second axis of the se^ 

10 second retfoa is from about 0.01 Inches to about 2.0 Inches, and more prelMbly from about 0.125 iiKhes to abo^ 
inches. In the preferred embodimert of Ftg. 5. the first regions 64 and the second regions 66 are substantially inear. 
extending continuously in a direction substantiaDy paraUel to the longitudinal axis of the web material 52. 
[0032] The f iret region 64 has an elastic modulus El and a cross-sectional area A1 . The second region 66 has a mod- 
ulus E2 and a cross-sectional area A2. 

15 [0033] In the illustrated errtbodiment, the web material 52 has been "formed" such that the web material 52 exKbits 
a resistive force along an axis, which In the case of the Ulustrated embodiment Is substantially parallel to the longitudinal 
axis of the wehi when subjected to an applied a)dal elongation in a direction substantially paraflel to the longitudinal axis. 
As used herein, the term lormed" refers to the creation of a desired structure or geometry upon a web material that will 
substantially retain the desired structure or geometry when it is not subjected to any externally applied elongations or 

20 fdrces. A web material of the present invention is comprised of at least a first region and a second region, wherein the 
first region is visually distinct from the second region. As used herein, the term "Visually distinct" refers to features of 
the web material which are readily discernible to the normal nailed eye when the web material or objects embodying 
the web material are subjected to normal use. As used herein the term "suriace-pathlength" refers to a measurement 
along the topographic surtaoe of the region in question in a direction substantially parallel to an axis. The m^hod for 

25 determining the 8uiteet>athlength of the respective regions can be found in t^^ 
sequent portions of the present spedficatioa 

[0034] Methods for ibrmlng web materials off the present invention include, but are not Bmited to enrfoossing by mating 
plates or rolls, thermolorming. high pressure hydraulic forming, or casting. White the entire portion of the web 52 has 
been sU^ected to a tormuig operation, the present invention may also be practiced by subjecting to formation only a 

30 portion thereof, e.g.. a portion of a diaper bacteheet, as will be described in detail below. 

[0035] In the preferred errfoodiment shown in Rgs. 5 and 5A. the first regfons 64 are substantially planar. That is, the 
material within the first region 64 is in substantially the same concfition before and after the fomwtion step undergone 
by web 52. The second regions 66 include a plurality of raised ril>-llke elenverrts 74. The ritHike elements may be 
errtwssed. debossed or a confoination thereof The rto-like elements 74 have a first or maja axis 76 which is siJwten- 

OS my parallel to the transverse axis of the web 52 and a second or minor axis 77 which is substantially parallel to the 
longitudinal axis of the web 52. The first axis 76 of the rib-like elements 74 is at least equal t<^ and preferably longer 
than the second axis 77. Preferably.theralioof the first axis 76 to the second axis 77 feat teas! about 1:1 or gre 
and more preferably at least about 2:1 or greater. 

[0036] The rib-like elements 74 in the second region 66 may be separated from one another by unformed areas. Pref- 
40 erably; the rib^ike elements 74 are adjacent one another and are separated by an unformed area of less than 0.10 
inches as measured perpendicular to the major axis 76 of the rto-like elements 74. and more prefMbfy. the rib-like ele- 
merils 74 are contiguous having no unformed areas between them. 

[0037] The first regton 64 and the second region 66 each have a >ro|ected pathlength" . As used herein the term ipro- 
jeded patMength" relere to the length of a shadow of a region that vvouU be thrown by parallel light. The projected path- 

45 length of the first regfon 64 and the prpiecledpatWenglh of the second region 66 are ^ 

[0038] TTie first regfon 64 has a suface^atHenglh. LI. less than the surtace^wtWength, 1^. of the second region 66 
as measured topographically in a directfon paraUel to the tongRudinal axis of the web 52 while the web is in an unten- 
stoned conditfon. Preferably, the surface-patWength off the second region 66 is at least about 15% greater than that of 
the first regfon 64. more preferably at least about 30% greater than that of the first regfon, and most preferably at least 

50 about 70% yeater than that of the first region. In general, the greater the surfaoe-pathlength off the second region, the 
grater will be the efongalion off the web befae encountering the force waH. 

[0039] Web material 52 exhibits a modified "Poisson lateral contraction effecT substantially less than tfiat of an oth- 
envise identical base v^eb of similar material composition. The method for determining the Poisson lateral contraction 
effect off a material can be found in the Test Methods section set forth in subsequent portions of the present specifica- 
55 tfon. Preferably, the Poisson lateral contraction effect of webs of the present invention is less than about 0.4 when the 
web is subjected to about 20% etongatioa Preferably, the webs exhibit a Poisson lateral contractfon effect lees than 
sribout 0.4 when the web is subjected to about 40. 50 or even 60% etongatfon. More preferably, the Poisson lateral oon- 
traction effoct is less than about 0.3 when the web is subjected to 20.40. 50 a 60% elongate 
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traction effect of webs of the present invention is determined by the amount of the web material which is occt^^ied by 
the first and second regions, respectively. As the area of the web material occupied by the f rst region inaeases the 
Poisson lateral contraction effect also inaeases. Conversely, as the area of ttie web material occupied by the seoortd 
region increases the Poisson lateral contraction effect deaeases. Preferat^ly, the percent area of the web material occu- 
pied by the first area is from about 2% to about 90%. and more preferably from about S% to about 50%. 
[0040] Web materials of the prior art which have at least one layer of an elastomeric material wiO generally have a 
large Poisson lateral contraction effect. I.e.. they wiD "neck down* as they elongate in response to an applied force. Web 
materials ol the present Invention can be designed to modeiale if not substantially eliminate the Poisson lateral contrac- 
tion effect. 

[0041 ] For web material S2. the direction of app&ed axial elongatioa D. indicated by arrows 80 in Fig. 5. Is substan- 
tially perpendicular to the first axis 76 of the rib-Oka elements 74. TTie rib-Uke elements 74 are able to unbend or geo- 
metrically deform in a dlrectkm substantially perpendicular to their first axis 76 to allow extension in web 52. 
[0042] In Fig. 6 there is shown a graph of the resistive force-elongation curve 720 off a web material generally similar 
to web material 52 shown in Fig. 5 along with a curve 710 of a base film material of similar composition. Specifically the 
samples are polymeric web materials, conprised substantially of linear low density polyethylene, approximately 0.001 " 
thick, designated sample 1401 avaaable from Clopay. Cincinnati Ohia TTie method for generating the resistive force- 
elongation curves can be found in the Test Methods section s^ forth in siteequent portions of the present specifica- 
tion. Referring now to the force-elongation curve 720 of the formed web. there is an Initial substantially linear, lower 
force versus etongation stage I designated 720a. a transition zone designated 720b which indicates the encounter of 
the force wall, and a substantially linear stage II designated 720c which displays substantially higher force versus eton- 
gation behavior. 

[00491 As seen in Fig. 6 the formed web exhibits different elongation behavia in the two stages when sUtsjected to an 
applied elongation in a direction parallel to the longitudinal axis of the web. The resistive force exerted by the formed 
web to the applied ebngation is stgniricantly less in the stage I region (720a) versus the stage II region (720c) of curve 
720. Furthermore, the resistive force exerted by the formed web to the applied ekmgation as depicted in stage 1(720^ 
of curve 720 is signricantly less than the resistive force exerted by the base web as dep^ 
limits of elongation of stage I. As the fonmed web is sutjected to further applied elongatkm and enters stage II (720c) 
the resistive force exerted by the formed web inaeases and approaches the resistive force exerted by the base web. 
TTie resistive force to the applied etongation for the stage I region (720a) of the formed web is provkled by the molecu- 
lar-level detormatton of the first region of the formed web and the geometric deformation of the second region of the 
formed webi This is in contrast to the resistive force to an appfied etongatton that is provided by the base web^ depicted 
in cunre 710 of Fig. 6. which results from molecular-level defbrntatton of the entire web. Web materials of the present 
invention can be designed to yiekJ virtually any resistive force in stage I which is less than that of the t>ase web material 
tsf acfusting the percentage of the web surface which is comprised of the first and second regtons. respectively. The 
force-etongatton behavior of stage I can be controlled by acfusting the width, cro8fr«ectional area, and spacing of the 
first region and the composition of the base web. 

[0044] Refen'ing now to Fig. 5B. as web 52 is subjected to an applied axial etongation, D, Indicated by arrows 80 In 
Fig. 5, the first region 64 having the shorter surface-pathlength. LI , provides most of the initial resistive force. P1 . as a 
result of molecular-level deformation, to the applied etongation which corresponds to stage I. While in stage I, the rib- 
like elements 74 in the second region 66 are experiencing geometrto deformation, or unbending and offer minimal 
resistance to the applied elongation. In the transition zone (720b) between stages I and II. the rib-like elements 74 are 
becoming aligned with the applied elongatton. That is, the second region is exhibiting a change from geometric defor- 
mation to rTK)lecular-i6vel deformation. This is the onset of the force wall. In stage II. as seen in Fig. 5C. the rfo-IOce ele- 
ments 74 in the second regton 66 have become substantially aligned with the plane of applied etongatton ( i.e. the 
second region has reached its Gmrt of geometric detormatton) and t>egin to resist further elongation via molecular-level 
deformation. The second regton 66 now contributes, as a result of molecular-level deformation, a second resistive force, 
P2, to further applied etongatton. The resistive forces to etongatton deptoted in stage II by both the molecular-level 
detormatton of the first regton 64 and the molecular-level defonnatton of the second region 66 provide a total resistive 
force. PT. which is greater than the resistive force depicted in stage I which is provided by tiie molecular-le^ defomna- 
tion of the first regton 64 and the geometric deformation of ttie second region 66. Aooordingly, the slope of the fbrce- 
etongation curve in stage II is significantly greater than the slope of the force-etongation curve in stage I. 
[0045] The resistive force PI is substantially greater ttian the resistive force P2 when (L1 -i-O) is less than L2. When 
(LI i- 0) is less than L2 the first regton provides tfie initial resistive fbrce PI , generally satisfying ttie equation: 

(AlxElxD) 
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When (LI + D) is greater than L2 the first and second regions provide a con*ined total resisthw farce 
elongatioa D, generally satisfying the equation: 

PT (AlxElxP) . (A2xE2x|L1.fD-L2|) 
LI L2 



[0046] The maximum elongation occurring while In stage I is the "available stretch" of the farmed web material. The 
available stretch corresponds to the distance over wWch the second region experiences geomelrfc drtormatioa The 
available stretdi can be effectively determined by inspection of the force-elongaHon cunra 720 as shewn in Fig. a The 
approximate point at which there is an inflection in the transition zone between stage I and stage II is the percent elon- 
gation point of "avaHable stretch". The range of avaaaWe stretch can be varied from about 10% to 100% or more; this 
range of elongation is often found to be of interest in disposable absorbent articles, and can be largely controlled by the 
extent to which the suilace-pathlength L2 in the second region exceeds the surface-pathlength LI in the first region and 
the convosition of the base film. The temi available stretch is not intended to imply a limit to the elongalion which the 
web of the present invention may be subjected to as there are applications where elongation beyond the avail^e 
stretch is desirable. . . 

[0047] The curves 730 and 735 in Rg. 7 show the elastic hysteresis behavior exhibited by a web matenal of the 
present invention which is generally similar to that used to generate curve 720 in Fig. 6. The formed web was examined 
for elastic hysteresis behavior at an elongation of 60%. Cuo^e 730 represents the response to an appiied and released 
elongalion during the first cyde and cun/e 735 represent the response to an applied and released elongaticm during the 
second cyda The farce relaxation during the first cycle 731 and the percent set or deformation 732 are depicted in Rg. 
7. Note that signTicant recoverable elongation, or useful elasticity, is exhibited at relatively low forces over mult^le 
cycles. i.ft. the web material can easiy wparvi and contract to a considerable degree. The method for generating the 
elastic hysteresis behavior can be fbuxJ in the Test Mettiod section set forth i n subsequent portion of the present spec- 
ification. 

[00481 Fig. 8 shows the fbrce-elongation behavior far both a base web depicted in cun^e 740 and a fornix 
present invention depicted in curve 750 where both webs are comprised of a linear taw density polyethylene film, 
approximately 0.001" ttA*. available from Tredegar Inc. Terre Haute. Ind.. and designated P-8863«8323. This type of 
base film has been successfully commercially utilized as a fluid impervious badtsheet on disposable diapers. Referring 
now to curve 750. there is an initial substantially linear, lower force-elongation stage I desij^wted 750a. a transition 
zone designated 750b. and a substantiafly linear stage II designated 750c Note the dfetinctive lower fbrce two^e 
behavior in the formed web provided first in stage I by the combination of molecular-level deformation of the first region 
and geometric deformation of the second region, and then in stage 11 by mdecular-levei defonnation of both the first 
region and the second region as depicted by curve 750 compared to the molecular-level deformation of the base web 
as depicted by curve 740. The curves 760 and 765 in Fig. 9 show tiie elastic hysteresis behavior of a formed web simflar 
to that used to generate curve 750 in Fig. 8 when examined at 60% elongation. Curve 760 represents ttie response to 
an applied and released elongation during tiie first cycle and curve 765 represents the response to an applied and 
released elongation during ttie second cyde. The force relaxation during tiie first cycle 761 and tiie percent set or defor- 
mation 762 are depicted in Fig. 9. Note ttiat there is very significant elastic recovery exhibited by tiie sample over tiiis 
obsenred range of elongations over multiple cydes. 

[0049] Fig. 10 shows ttwibrce-elongationbehavia for both a base web depicted in curve 770 and a fonnedw 
the present bwention depicted in curve 780 where botii webs are comprised of a thin polymeric film, approximately 
0.001" tMcK consisting mostfy of finear medium density polyethylene plus finear low density pdyettiylene. available 
from Tredegar Inc. Terra Haute^ Ind.. and designated X-899a Referring now to curve 780. there is an initial sU>stamiaily 
linear, lower farce-efongation stage i designated 780a. a transition zone designated 780b, and a substantially linear 
higher fbroe-elongation stage II designated 780c. Note the distinctive lower force two-stage behavior in tiie fanned web 
provided first in stage I by the combination of mdecUar-level deformation of the first regton and geometric deformation 
of tiie second region and then in stage 1 1 by molecular-level deformation of bolh the first region and the second regton 
as depicted in curve 780 conpared to the molecular-level deformation of ttie base web as depicted in curve 770. 
Curves 790 and 795 in Fig. 11 show tiie elastic hysteresis behavtor of a formed web material simflar to tiat used to gen- 
erate cun^e 780 in Fig. 10 examined at 60% elongation. Curve 790 represents ttie response to an appGed and released 
elongation (fcjring tiie first cycle and cun^e 795 represents the response to an applied and released elongation during 
tiie second cyda The force relaxation of tiie web during the first cyde is depicted by 791 and tiie degree of set or defor- 
mation of tiie web material after ttie first cyde is depicted by 792. In this example, tiie web material was elongated to a 
point where the material in tiie first region which was experlendng molecular-level deformation was pemnanentiy 
deformed fi.e.. experienced a pennanent se9 by tiie elongation. It should furttier be noted tiwt the 60% elongation ttiat 
produced tiie permanent detormation of ttie wdb material in ttie first region was insuTident to encounter ttie limits of ttie 
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geometric deformation of the second region, i.a. the force wall. That is. the limits of the geometric deformation of the 
second region was greater than the elastic imits of the molecular-level deformation of the first region. However, this per- 
manent defomiation of the first region did not eliminate usefU elastic-liKe behavior of the web material, but rather 
resuKed ^ectively in merely a "shifting" of the untensioned point of elastic-like behavior of the web material. This is 
illustrated t>y curve 795 which depicts the behavior of the web material on the second cyde. after permanent defomia- 
tion. A useful amount of elastic4iKe behavior will remain, even at higher levels of permanent deformafion of the type 
illustrated by the exanrple in Fig. 11. It is recognized that this useful elastic-like behavfor wS diminish at extremely high 
levels of elongation of the web material and subsequent high permanent defonmaUon of the material in the first regfons 
ofthewebL 

(Q050] Fig. 1 2 shows the force-elongatfon behavior for both a base web depicted in cuve 800 and a fonned web of 
the present invention depicted In curve 810 where both webs are comprised of a foam polyethylene sheet, approxi- 
mately 0.080" thk:K available as Vblara 2a from Vottek Corp^. Lawrence. Mass. Refening now to curve 810. there is an 
iriitial substantially linear, lower force-elongation stage I designated 810a. a transib'on zone designated SlOki. and a sub- 
stantially linear stage II designated 810c. Note the distinctive lower force two-stage behavfor in the formed web provided 
first in stage I (810a) by the combination of molecufar-level deformation of the first region and geometric deformation of 
the second regkn and then in stage II (810c) by molecular-level deformation of tx>th the first regfon and the second 
region as depkrted in curve 81 0 compared to the molecular-level deformatfon of the base web as depicted in cun^e 800. 
Note that the base foam sample inidergoes failure at an etongatfon less than at)Out 1 50% and the formed web under- 
goes failure at less than about 120% etongatfon. The curves 820 and 825 in Fig. 13 show the elastic hysteresis behavior 
of a formed web material similar to that used to generate curve 81 0 in Fig. 12 examined at 60% elongation. Curve 820 
represents the response to an applied and released elongation during the first cycle and cun/e 825 represents the 
response to an applied and released efongation during the second cycle. The force relaxation of the web dur'ng the first 
cycle821 and the degree of set of the web after the first cyde 822 are depicted in Fig. 13. Note that this sample displays 
very significBnt elastic recovery over this absented range of elongatfon as ondenced by the small amount of penranent 
set 822. 

[0051] Rg. 14 shows the force-etongation behavior for both a base web depfotedty curve 830 and a fornne^ 
the presem invention depicted by curve 840 where both webs are Gonprised off a ianrv 

pdyetfiylene blend f im adhered via a hot melt ue available from Findley Adhesfves^ VStauwatosa, VVi&. sample 2301 . 
to a tojfw of nonwoven layer, made siAstantialty of polypropylena^ awaiable from VerBtec, Wolpole, Mass.. designated 
type P-1 1 . Referring now to curve 840. there is an initial substantially linear, lower force-elongation stage I designated 
840a. a transition zone designated 840bt and a substantially linear stage II designated 840c. For the laminate formed 
wet), note the distinctive lower force two-stage behavfor in the formed web provided first in stage I (840a) by the com- 
t>ffiation of mdecular-level deformation of the first regfon and geometric deformation of the second region and then in 
stage II (840c) by molecular-level deformation of both the first regfon and the second regfon as depicted in curve 840 
compared to the molecular-level deformation of the base web as depicted in curve 830. The ounces 850 and 855 in Fig. 
15 show the elastic hysteresis behavfor of a formed web material similar to that used to generate curve 840 in Fig. 14 
examined at 60% elongation. Curve 850 represents the response to an applied and released elongation cbiring ttie first 
cyde and cun/e 855 represents the response to an applied and released elongation during the second cyde. The force 
retaxatfon of the web during the first cyde 851 and the percent set of the web after the first cyde 852 are shown in Fig. 
15. Note that this laminate web exhit>its a very significant elastic recovery over the observed range of elongation over 
multiple cydes. 

[0062] When the web material is subjected to an applied elongation, the web material exhibits an elastic-like behavior 

as it extends in the direction of applied elongation and returns to its substantially untensioned condition once the 

applied efongation is removed, unless the web material is extended beyond the point of yielding. The web material is 

able to undergo multiple cydes of applied efongation without fosing its ability to substantially recover. Accordingly, the 

web is able to return to its substantially untensfoned condition once the applied elongation is renrxived. 

[0053] Whae the web material may easily and reversUy extended in the direction of appied axial efongation, m a 

direction substantially perpendfoular to tfie first axis of the rb-like elenwnts, the web nr^ 

in a direction substantially parallel to the first axis of the rib-lka elements. The fomnatfon of the rib-like elements alfows 

the rib-iike etemems to geometrically deform in a direction substantially perpendfoular to the first or migor axis of the 

n'b-lika elements, while requiring substantially mdecular-level deformation to extend in a direction substaitially parallel 

to the first axis of the rib-like elements. 

[0054] The amount of applied force required to extend the web is dependent upon tiie composition and cross-sec- 
tional area of the web material and tiie width and spacing of the first regions, with nariower and more widely spaced 
first regions requiring fower applied extensional forces to achieve the desired efongation for a given composition and 
cross-sectfonal area. The first axis, (i e-. the length) of tfie first regfons is preferably greater than the second axis^ (i.a. 
the width) of ttie first regions witti a preferred length to width ratio of from about 5:1 « greater. 
[OOsq The deptti and firequency of rib-like elements can also be varied to contrd tiie available stretch of a web of ttie 
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present inventioa The available stretch is increased if for a given frequency of rib-Bke elements, the height or degree of 
formation imparted on the rb-llke elements is increased. SimBarly. the available stretch is increased (f for a given height 
or degree of formation, the frequency of the rib-like elements is increased. 

[0056] While the particular web material 52 of Fig. 5 is an example of an elasfio-fikB web of the present invention, the 
present invention is not limited to the geometric formation shown in web material 52. Figures 1G-28 depict set/eral atter- 
nalive embodiments of web materials of the present invention. 

[0057] There are several functional properties that can be controlled through the application of the present invention. 
The functional properties are the resistive force exerted by the web material against an applied elongation and the avail- 
able stretch of the web material before the Ibrce wall is encountered. The resistive force that is exerted by the web mate- 
rial agamst an applied elongation is a function of the material (ag.. composition, molecular structure and orientation, 
etc.) and cross-sectional area and tiie percent of the projected suiface area of the web material that is occupied by the 
first region. The higher the percent area coverage of the web material by the first region, the higher the resistive force 
that the web wHI exert against an applied elongation for a given material composition and cross-sectional area. The per- 
cent coverage of the web material k>y the first region is determined in part if not wholly by the widttis of the first regions 
and the spacing between acQacent first regions. 

[0058] The available stretch of the web material is determined t>y tiie surface-pathtength of the secorxf regioa This 
is detemiined at least in part by tiie n'b-Uke element spacing, ri>-li)<a element frequency and depth of fomnation of tiie 
rib-like elements as measured perpendicular to the plane of the web material. In general, the greater the suritee-path- 
length of the second region the greater the available str^ch of tiie web material. 

[0059] In Fig. 1 6 there is shown a formed web material 52a of tiie present invention in an untensioned condition which 
contains first regions 64a and second rogtons 66a. Web material 52a also includes transitional regions 65a located 
intermediate first regk>ns 64a and second regions 66a. The web material S2a will exhibit an elastic-lilo behavior in 
response to an applied cyclical ek>ngation in a direction along an axis indicated as 1". Second regkxis 66a contain cur- 
vilinear rib-like elements 74a. The first or nrajor axis 76a of ttie curvilinear rib-like elements 74a is a linear approximation 
of ttie rib-like element 74a. The major axis 76a defnes that portion of tire ri}-like element 74a which sil)stantially 
responds to an applied elongation via geometric defonTtatk>n. In Fig. 17 there is shown ttte same web material of Fig. 
16 in a tensioned condition. The tensxm in the web material, as a result of ttie applied etongation indicated by arrows 
80a causes tiie geometric defonnation of rib-Bke elements 74a in a direction per|}endk»iar to tiie first axis 76a due to 
the unbending of tiie rib-like elements 74a. 

[006Q] In Fig ISthere is shown aformed web material 52b of the present invention in an untenskNied condition which 
contains first re^^ons 64b and second regtons 66bL Web material 52b also includes transitional regions 65b located 
intennediate first regions 64b and second regions 66bL The web material 52b will exiiibit an elastic-ike behayk)r in 
response to an applied cyclical elongation in a direction along an axis indicated as 1'. Second regkxis 66b contain com- 
plex shaped rithlike elements 74b. The first or major axis 76b of tiie rib-like elements 74b are a linear appnsdmation of 
the rib-like elements 74b. The first or major axis 76b defines ttiat portion of tiie rib-like element 74b wh»h substamialty 
responds to an applied etongation via geometic deformatioa In Fig. 19 there is shown tiie same formed web material 
of Fig. 18 in a tensioned condition. The tensk>n in the web material shows the geometric deformation of rit>-like ele- 
ments 74b perpendio^ar to tire major axis 76b due to uiibending of tiie r2Hike elements 74b as a result of tiie applied 
etongation indicated by arrows SObi 

[0061] In Fig. 20 ti^ere is shown another emtxx^iment of a formed web material 52c of the present invention In the 
untensioned condition. Web material 52c contains first regions 64c and second regions 66c. Web material 52c also 
includes transitional regions 65c k>cated intermediate first regpons 64c and second regions 66c. The web material 52c 
wiD exhibit an elastic-tike behavrar in response to an applied cyclical elongation in a direction atong an axis indicated as 
T. Second regk)n 66c contains rit>like elements 74c. The first regions 64c and tiie second regions 66c are curvilinear. 
First regions will undergo a sut)6tantially molecular-level deformation white the second regions wiD initially undergo a 
6iA>stantiany geometric deformation when the formed web material 52c is sul^ected to an applied ekxigation indicated 
by arrows 80c 

[0062] lnFig.21 ttiere is Shown anottier entofimem Of a formed web material 52d of tiie pres^ 
untensioned condition. Web material 52d contains first regions 64d and second ragkxis 66d. Web material 52d also 
includes transitional regkms 65d k)cated intarmectiate first regk)n8 64d and second regions 66d. Second regkra 66d 
contain curvilinear rib-Oca elements 74d. The m^jor axis 76d of ttie cunnfinear rib-iika elements 74d is a inear approx- 
imation of tiie ri>fike elements 74d. The major axis 76d defines tfiat portion of tiie rib-like elements 74d whk:h substan- 
tially responds to an applied elongation via geometric deformation. The web material 52d win ocNbit an elastic-Gke 
behavk)r in response to an applied cyclical ekxigation in a direction along an axis indicated as 1". The first regions 
undergo a substantially molecular-ie^el deformation and the second regkMis initially undergo a substantially geometric 
deformation when tiie formed web material 52d is subjected to an appSed elongation indicated by arrows 80d. 
[0063] in Fig. 22 tilers is shown a web material 52e of ttie present invention in an untensioned condition which con- 
tains first regkxis 64e and second regfons 66e. Web material 52e also includes transitional regions 65e located inter- 
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mediate first regions 64e and second regions 66e. Second regions 66e contain rib-lil« elements 74e. The first regions 
64e are discontinuous throughout the length of the web material. The web material 52e will exhfeit an elastic-HKe behav- 
ior in response to an appSed cycHcal elongation Indicated by anrows 80e in a direction substantially parallel to axs T. 
[0064] In Fig. 23 thei^ is shown a web material 52f of the present invention in an untensioned condition which con- 

5 tains first regions 64f and second regions 66f Web material 52f also includes transitional regions 65f located intermedi- 
ate first regions 64f and second regions 66f. Second regions B& contain rib-like elements 741. The first regions 64f 
extend continuously throughout the length of the web material while the second regions 6Gf are discontinuous or inter- 
rupted. The web material of 52f wil exhibit an etastic-iike behavtor in response to an appUed cyclical etongation indi- 
cated by arrows 80f in a direction substantiatly parallel to axis T. 

10 [00651 In Rg. 24 there is shown a tonned web material 52g of the present invention in an untensioned condition. Web 
material S2g contains first regions 64g and second regions 66g. Web malerial 52g also includes transitional regions 65g 
located intermediate first regions 64g and second regions 66g. The second regions 66g contain ribHike elements 74g. 
The formed web material 52g exfiiDits an elastic-like behavtor along a plurality d axes. "11". 12* and "13". Axes II. 12. 
and 13. extend in a radial, Ian-like array to altow the formed web nrmterial 52g to exhidit an elastic-like behavtor atong a 

IS plurality of axes. While web material 52g has been shown as having axes extending in a fan-like array, the present 
invention is in no way limited to such. The multiple axes may be positioned at various angles to one another such as 
45". 90''. 135*. etc. In addition to the various angles of orientation, the regions themselves may be straight, curvilinear, 
or combinattons thereof. 

[0066] In Rg. 25 there is shown a formed web material 52h of the present inventton. W^ material 52h includes first 
20 regions 64h and second regions 66h. Web material 52h also includes transrttonal regtons 65h located intermediate first 
regions 64h and second regions 66h. Second regton 66h includes a plurality of rib-like elements 74h. In Rg. 25A there 
is shown a cross-sectbnal view of the second regton66h taken atong sectton-l amplitudesx 
and Jt* of the riWIke elements 74h. The surface^wtNength d OTO I In second regton ^ 
thesurface-pathlengthofzone llinsecondregton66hatteastdueinparttoadtfr^enceinampri1udesxandx'of th^ 
25 rib-like elements 74h in the respective zones. As web material 52h is subjected to an appi tod elongation indicated by 
arrows 80h in a directton substantially paraOei to axia T. web material wiR have dif^ 

responding to zones I and llin the second regtons 66h. SpecTically. the available stretch of w^ 52h conresponding to 
zone I will be toss than the available stretch of web material 52h corresponding to zone II. However, while the available 
stretch tor zones I and II are different from one another, web material 52h will not encounter a force wall until the avail- 

30 able stretch for both zones I and II has been reached. 

[0067] In Fig. 26 there is shown a formed web material 52i of the present inventton. Web material 521 includes first 
regions 64i and second regions 66i. Web material 52i also includes transitional regtons 65i located intermediate first 
regions 64i and second regtons 66i. Second regtons 66i include rib-like elements 74i. Rg. 26A is a cross-sectional view 
Of the second regton 66i taken atong sectton line 26A-26A depicting the frequencies y and y' of the rib-like element 74i. 

35 Due to the difference in surface-patNengths in zones I and II the web material 52i of Rgs 26 and 26A will respond to an 
applied and released etongatton similar to web 5^ depicted in Rgs. 25 and 25A. 

[0068] While the web materials In Rgs. 25 and 26 aiustrate variations in the rib-Eke elements within a second region 
one coukl also vary the rib-like elements between adjacent regtons. The variattons in rib-like elements in adjacent sec- 
ond regions provtoes different available stretches in the adjacent second regions. By having cBfferent available stretches 
40 in adjacent second regtons the web material wil exhibit multiple force walls in response to an applied elongation as 
each region reaches Ha Bmit of geometric defbrmatioa 

[0069] In Rg. 27 there is shown another embodiment of a fbnrted web material 5^ d the present invention. Web 
material 52i includes first regions 64j and second regtons 66j. Web material 52j also indud es transitional regtons 6^ 
located intermediate first regions 64J and second regtons 66$. The wkftha of the first regtona 64 varies across the web 
45 in a direction substantially parafiel to the axis T. Second regtons 66i include a p^ 

web material 5^ is subjected to an applied etongation indtoatod by arrows SOj in a directton substantially parallel to the 
axis T. the narrower regions 64 wiU offer a lower restetlve force to the applied etongation as compared to the higher 
resistive force offered by the wkler first regtons 64j. 

[0070] In Rg. 28 there is shown another embodiment of a formed web material 52k of the present inventton. Web 
50 material 52k includes frd regtons 64k and second regions 66k. Web material 52k also includes transittonal regtons 65k 
located intermediate first regions 64k and second regtons 66k. Second regtons 66k include rb-Kke elements 74k. The 
wkJths of the second regtons 66k varies across the web in a directton substantially parallel to axis T. When subiected 
to an applied etongation indicated by arrows 80k in a direction substantially parallel to axis 1" the porttons of the web 
material 52k having the wtoer second regtons 66k will provtoe a tower resistive force to the appGed elongation as com- 
55 pared to the portion of web material 52k having the narrower second regtons 66k. It shouto be obvtous to one skiHed in 
the art that the features of the web materials disctoaed in Rgs. 27 and 28 can be combined in a si^ 
vartous resistive forces to appltod elongationa 

[0071] hRg. 29 there is shown another embodknent of a web material 521 of the presem inventton 
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includes first regions 641 and second regions 661. Web material 521 also includes transitional regions 651 located inter- 
mediale frst regions 641 and second regions 661. Second regions 661 include ritHIke elements 741. Second regions 661 
extend in a direction substantially parallel to sxs T. The major axis 761 of the nb-like elements 741 extends at a slight 
angle to axis "I" but is stil substantially perpendicular to axis T. As the web material 521 is subjected to an applied elon- 
5 gation indicated by arrows 801 in a direction substantially parallel to axis 1" rib-like elements 741 will geometrically 
deform at least in part by pivoting in response to the applied elongation. Ibe pivoting of rib-like elements 741 may cause 
the rib-lika elements 741 to become aligned substantially parallel with the axis T. 

[0072] While an entire web material of the present inventton may include a strainaUe networic of first and second 
regions, the present invention may also be practiced by providing only specific portions of the web with a strainable net- 

10 work comprised of first and second regions. Referring now to Fig. 30. there is shown a preferred embodiment of a dis- 
posable diaper bacteheet 200 of the present invention, wherein the backsheet 200 Includes discrete, strainable 
networks 210 k)cated In the waist region and the side panels of the disposable diaper backsheet It will be obvknjs to 
one skilled in the art that all or a portion of a backsheet on a disposable absorbent article may include a strainable net- 
work(s) comprised of first and second regkxis to provide a backsheet exhibiting an elastio-iike behavtor ak)ng an axis 

15 when sut^eded to an applied cyclical ek3ngatk)n. 

[0073] Refening now to Fig. 31 . there ts shown an embodiment of a sanitary napkin backsheet 220. The backsheet 
220 includes a plurality of first regions 222 and a plurality of second regions 224 each extendng in several different 
dtrectk>ns. Accordingly, the backsheet 220 is able to exhibit elastk:-like behavtor in several directions to applied QfcCc 
elongations along a plurality of axes. 

20 [0074] While the web material having a strainable networt( of the present invention has been described as a back- 
sheet or a portkm thereof on an ab6ort>ent article, in some embodiments it may be necessary to provide the topsheet 
and the absorbent core with a strainable nelworic For example, in the embodiment illustrated in Fig. 30. it is necessary 
to provide the topsheet wHh a strainable networic in regksns adiacent backsheet regkxis 21 0 to alkw regton 21 0 of the 
backsheet to extend wOhout being restrained by aifjacem portions of the topsheet 

25 

li^ethod Of Making 

[0075] Referring now to Rg. 32. there is shown an apparatus 400 used to form the web 52 shown in F^^ 

400. includes plates 401. 402. Plates 401. 402 include a plurality of intenneshing teeth 403, 404. respedivelyi Plates 

30 40 1.402 are brought together under pressure to form the t)asefim 406. 

[0076] Referring now to Fig. 33, it can be seen that plates 401 and 402 each have a longitudinal axis T and a trans- 
verse axis T which Is substantially perpendicular to the longiludinal axis. Plate 401 includes toothed regk)ns 407 and 
grooved regions 408 both whk:h extend substantially parallel to the tongitudinal axis of the plate 401 . Wilhin toothed 
regions 407 of plate 401 there are a plurality of teeth 403. Plate 402 includes teeth 404 whk;h mesh with teeth 403 of 

35 plate 401 . When the base film 406 is formed between plates 401 . 402 the portions of the base fSm 406 whk:h are posi- 
tioned within grooved regions 408 of plate 401 and teeth 404 on plate 402 remain undeformed. These regions oon-e- 
spend with the first regkms 64 of web 52 shown in Fig. 5. The porttons of the base film 406 positioned between toothed 
regions 407 of plate 401 and teeth 404 of plate 402 are inaementally and plastically formed creating rb-iike elements 
74 in the second regions 66 of web material 52. 

40 [0077] The method of fomiatxxi can be accomplished in a static nxxJe. where one discrete portkxi of a base film is 
defomied at a tinie. An exanrple of such a method is shown in Fig. 34. A static press in^ 
an axiaUy moveable plate or nneniser 420 and a slattonary plate 422. Plates 401 and 40^ 
and 422, respectively. Whle plates 401 and 402 are separated, base fSm 406 introduced between the plates, 401 , 
402. The plates are then brought together under a pressure indicated generally as "P". The upper plate 401 is then lifted 

45 axialy away from Plata 4(»alk)wing the Ibmwd web material to be remove 

10078] Fig. 35 is an exanple of a continuous^ dynanvc press for imemilttentlycon^ 
the base material 406 into a fbrnrad web material of the present mvention. PDl^^ 

and 402 in a directk>n generally indicated l}y arrow 430. Plate 401 is secured to a pair of rotatafaly mounted arnts 432. 

434 wNch travel in a clockwise directkyi whk:h move plate 401 in a clockwise motion. Plate 402 is connected to a pair 
so of rotary arms 436. 438 whkrh travel in a counter clockwise dkection moving plate 402 in a counter ctockwise motion. 

Thus, as web 406 moves between plates 40 1 and 402 in directk)n indicated by anxiw 430, a portion of the base film 

between the plates is fomied and then released such that the plates 401 and 402 may come together and form another 

sectk)n of base film 406. This method has the benefit of alkiwing virtuaBy any pattern of any complexity to be fomned in 

a continuous process, e.g.. uni-directk>nal. bi-directk>nal, and multi'directional patterns. 
55 [0079] The dynamic press Of Fig. 35 could be used on a conpletedabsoibemartk^e to fbrm strainable 

the completed product. For example, the entire completed absorbent artk:le could be placed between plates 401 and 

402 to create a strainable networtc in al layers of the absort)ent artide. 

[POBO] Another niethod of forming the base material Into a web material of the presem 
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An example of a vacuum forming method is disdoeed in oomnxmly assigned U.S. Pat No. 4,342.314. issued to Radel 
et al. on August 3, 1 982. AttematVely. the tomied web materiaJ of the present im^ention may be hydrauically formed in 
accofdance with the teachings of commonly assigned U.S. Pat Na 4,609.518 issued to Curro et al. on September 2. 
1986. Each of the above said patents being incorporated herein by reference. 

[0081 ] In Fig. 36 there is shown ancdher apparatus generally indicated as 500 tor forming the base film into a formed 
web material of the present irivention.Apparift« 500 indude^ Roll 502 includes a plurality of 

toothed regions 506 and a plurality of grooved regions 508 that extend substantiaay parallel to a lon^tudinal axis run- 
ning through the center of the cylindrical roD 502. Ibothed regions 506 include a plurality of teeth 507. Roll 504 Includes 
a plurality of teeth 51 0 wHch mesh with teeth 507 on rol 502. As a base film is passed between intern 
and 504, the grooved regions 508 will leave portions of the film unformed producing the fvst regions of the web material 
of the present invention. The portions of the film passing between toothed regions 506 and te^ 51 0 will be formed by 
teeth 507 and 510. respectively, producing rib-likB elements in the second re^'ons of the web nraterial. 
[0082] Alternatively, roll 504 may consist of a soft rubber. As the base f Hm is passed between toothed roil 502 and 
rubber roa 504 the fUm is mechanicatiy formed Into the pattern provided by the toothed roll 502. The fQm within the 
grooved regions 508 win remain unformed, while the f Sm within the toothed regions 506 wil be formed producing rib- 
like elements of the second regions 

[0083] Referring now to Rg. 37. there is shown an aiternative apparatus generally Indicated as 550 for forming the 
base film into a formed web material In accordance with the teachings of the present invention. Apparatus 550 includes 
a pair of rolls 552. 554. Rolls 552 and 554 each have a plurality of toothed regions 556 and grooved regions 558 extend- 
ing about the circumference of rolls 552. 554 respectively. As the base film passes between rolls 552 and 554. the 
grooved regions 558 will leave portions of the film unformed, while the portions of the film passing between toothed 
regions 556 wfl be formed producing rib-like elements in second regions. 

[0084] Webnurteriafoofthepresenlinventionnraybecomprisedof polyolefinssuchaspolyethylenes. including linear 
tow density polyethylene (ODPE), low density polyethylene (LORE), ultra low density polyethylene (ULDPE). Ngh den- 
sity polyethylene (HOPE), or polypropylene and blends thereol with the dx>ve and other materia 
suitable polymeric materials which may also be used include, but are not limited to^ polyester, polyurethanes. oomposta- 
ble or biodegradcdble polymers, heat shrink polymers, thermoplastic elastomers. metaDocene catalyst-based polymers 
(e.g.. INSrrE^ available from Dow Chemical Ck>mpany and Exxact® available from Exxon), and breathable polymers. 
The web material may also be comprised of a synthetic woven, synthetic knit, nonwoven. apertured fibn, maooscopi* 
caily expanded three-dimensional fonned f9m . absorbent or fbrous absorbent material, foam, filed composition, or 
laminates and/or combinations thereof The nonwovens may be made by but not limited to any of the following methods: 
spunlace. spunbond. meltbfown. carded and/or air-through or calendar bonded, with a spunlace material with loosely 
bound fibers l>eing the preferred embodiment 

[0085] While the present inventfon has been described as providing a web material from a single layer of base film, 
the present inventfon may be practiced equally well with other materials. While the fluid impervious pdymericf ilm exNb- 
iting an elastfo-iike behavior in the directfon of applied elongaffon may be suitable for use a backsheet on a disposable 
diaper or sanitary napkin, such a web material would not function well as a topsheet on an absorbent artida Examples 
of other base materials from whk:h the web of the present invention can be made and wai function effectively as a fluid 
pen/ious topsheet on an absorbent artfole include two^Smensional apertured films and macroscopicaay expanded, 
three-dlmensfonal. apertured formed films. Examples of macroscopically expanded, three-dimensfonal. apertured 
fbrmed films are described in U.S. Pat Na 3,929.135, issued to Thompson on December 30. 1975; U.S. Pat No. 
4,324.246 issued to Mullane. el al. on April 13. 1 982; Ua Pat hfo. 4.342.314 Issued to Radei, et al. on August 3. 1982; 
U.S. Pat Kkx 4.463.045 issued to Ahr. et al. on July 31 . 1984; and US. Pat. Na 5.006,394 issued to Baird on April 9, 
1991. Each of these patents are incorporated herein by ref^enca 

(0066) Wab materials of the present invention may include laminates of the above mentioned materials. Laminates 

n«y be combined by any number of bonding methods known to fuse skilled in the ar^ 

but are not limfted to thermal bonding, adhesive bonding (using any of a nurnber of adh^^ 

to spray adhesives. hot nM adhesives. latex based adhesives and the like), sonic bonding and extrusfon laminating 

wheret]y a pdymerk: film is cast directly onto a substrate, and wNle stiH in a partially molten state, bonds to one sfoe of 

the substrate, or by depositing melfolown fibers nonwoven directly onto a substrate. 

[0087] The following are examples of specific embodiments of the present inventfon. 

EXAMPLE 1: 

[0088] Two rigid plates similar to those of Figs. 32 and 33 made by casting an alunriinum filled epoxy material onto a 
machined metal moM were made. The outer dimensions of the plate are 5.0" x 1 2' x 0.75". On one surface of each plate 
are a series of "teeth" whfoh are substantially triangular in cross section and measure 0.060' at their bases and taper 
to a vertex with a radius of 0.008" at the topi The centeriines of the teeth are spaced evenly and at 0.060* Incremenls. 
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The plates have matching holes and pins through their thickness to ensure consistent mating of the plates when they 
are brought together. On the toothed" side of one plate a series of y ooves are cut which are paraflel to each other and 
perpendicular to the evenly spaced teeth. These grooves measure 0.065" in width and are continuous over the entire 
length of the plate, and are spaced at a distance of 0.50" on center. These grooves correspond to the undeformed 

5 regions of the defonmed polymeric web. 

[0OB91 A single thickness (0.001") of a pdymericfilm substantially comprised of LJLDPE which was made via the melt 
casting method is placed between the two plates (one with gnxives. one with only teeth). The plates with the film 
between them are placed in a hydraulic press with platens whteh are larger than the plates (to ensure that pressure is 
distributed evenly over the plates). At the edges of the plates are spacers which can vary in thickness to control the 

10 amount of Interpenetration or ^engagement*' of the teeth. The plates are compressed between the platens cf the press 
by a force of at least 4000 pounds which causes the regkins of the f im between the mating teeth d the plates to be 
formed. The film is left unlonned in the regions corresponding to the grooves cut In one of the plates. The presstf e is 
removed from the plates, and the formed vrab material is removed. 

IS EXAMPLE 2: 

[0090] The plates described in Example 1 are used as described abcv& The material to be deformed is made from 
one layer of a carded calendar bonded polypropylene nonwoven which is laminated, using a spray adhesive such as 
3M "Siper 77 Spray Adhesive" (any number of hot melt or pressure sensitive acffwsives could also be used), to a 1 mil 
20 thick cast polyethylene film. The nonwoven material is very easily formed in the cross directkm. The laminate is placed 
between the two defbnnatton plates such that the aoss direction of the nonwwwen is parallel to the grooves cut in the 
patterned plate. The resultant material has an inrtproved aesthetto due to the lack of puckering upon release of the 
appfied strain (such as that seen in the material of Example 1). 

25 Test Methods 
Sufface-Pathlength 

[0091] PatMength measurements of formed material re^pons are to be detenrined by selecting and preparing repre- 
30 sertativesanples of each distinrt region and analyzing these sanples by niew 

ods. 

[0092] Samples are to be selected so as to be representative of each regpon's surface geometry. Generally, the tran- 
sition regions should be avoided since they would normally contain features of both the first and second regions. The 
sairple to be measured is cut and separated from the region of interest. The "measured edge" is to be cut paraHel to a 

3S specified axis of elongatk)n. Usually tNs axis is parallel to the formed primary-axis of either the first region or the second 
region. An unstrained sample length of one-half inch is to be "gauge marked" perpendicular to the "measured edge": 
while attached to the web material, and then accurately cut and removed from the web material. 
C0093] Measurement samples are then nrounted onto the tong-edge d a ihiaoscopic glass slide. The "measured 
edge" is to extend slightly (approximalely 1 mm) outward from the slWe edge. A thin layer of pressure-sensitive adhe- 

40 sive is applied to the glass face-edge to provide a suitable sample si^rt meana For highly fonned sanple regions it 
has been found desirable to gently extend the sample in its axial direction (without imposing signiicant force) simulta- 
neous to tadlitate contact and attachment of the sample to the slide-edge. This allows inrproved edge Uentif ication dur- 
ing image analysis and avoids possible "aumpied* edge portions that reqiire addrtfonal interpretation analysis. 
[0094] Images of each sanple are to be obtained as 'measured edge" views taken with the support slide "edge on" 

46 usino BurtaWfl i^^m'''^^- maaBuring maanfi of suffidBnt quaiitv and magnification. F=ig. 38 shows a typical view of a 
portfon of tie second region of a sanv)le 900 having a f ifst side edge 901 and a second skie edge 902 used to deter- 
mine the surftee^nlhtength. Data herein presented was obtained using the foUowing equipment; Keyence VH-6100 
(2QX t^) video unit, with vWeonmage prwits made with a Sony Video printer Mavigraph unit VkJeo prints were image- 
scanned with a Hewletl Packard ScanJet IIP scanner. Image analysis was on a Macintosh lICi computer utUizing the 

so software NIH MAC Image version 1 .45. 

[0095] Using this equipment a calibratton image initially taken of a grid scale length of .500" with .005" increment- 
marks to be used for caltoration setting of the computer image analysis program. Att samples to be measured are then 
vkieo-imaged and video-image printed. Next, all vkieo-prints are Image-scanned at 100 dpi (256-level gray scale) into 
asuitaWeMacimage4ilefomiat. Rnally. each image-fiteOnduding calibratton file) Is analyzed utiBzing Mac Im^^ 

m conputer program. AU samples are n>easured with freehand line-measurement tool selected. Samples are measured 
on both side-edges and the lengths are recorded. Simple f im-yke (thin & constant thkieiess) samples require only one 
skie-edge to be measured. Laminate and thick foam samples are measured on both sMe-edges. Length measurement 
tradngs are to be nuKle atong the full gauge length of a cut sanvile. In cases of hlgh^^ 
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tially owlappino) images may be required to ccjver the entire cut sampla In these cases, select characteristic features 
common to both overiapplno-images and uUlize as "marters" to permit Image length readings to adjoin ljut not overlap. 
10096] The fM determination of 8ur«aoei)athlength for each region is obtained by averaging the lengths of five (5) 
separrie 1/2" gauga^nples of each region. Each gauge-sample "surfaceinthlenglh" is to be the average of both 
side-edge surfaoe-pathlerigUis. 

10097] While the test method descri)ed above Is useful fbrnwny of the web mmerials of 

recognized that the test method may have to be modifiedtoaooomnrK)date6omeof the more comptex web materials 

within the scope of the present Irwention. 

POisson's Lateral Contraction Effect 

[00981 The POisson's lateral contraction effect Is measured on an Instron Model 1122, as available from tnetron Cor- 
poration of Canton. fc/lassachuseUs. virtich is interlaced to a Gate«ray 2000 486/33Hz computer avaiable from Gateway 
2000 of N. Sioux City. South Dakota, using Test Works™ software which is available from Sintech, Inc. of Research Tri- 
angle Park. North Caroana. All essential parameters needed far testing are inpU in the TestWbrks™ software for each 
test. Data collection is accomplished through a combinalion of manual sample width measuremems, and elongation 
measurements made within TestWorks™. 

[0099] The sanples used for this test are 1 " wide x 4" long with the long axis of the sample cut paraUd to the direction 
Of the first region of the sample. The sample should be cut with a sharp knife or suitably sharp cutting devk;e designed 
to cuta precise r wUe sair^la It is important that a "representative sample* shouW be cut so that an area represent- 
ative of the symmetry of the overall pattern of the defomwd regwn is represented. There wiU be cases (due to variations 
in either the size of the detonned portkxi or the relative geometries of regions 1 and 2) in whteh it vwll be necessary to 
cut either larger or smaller samples than is suggested hereia In this case, it is very important to note (along with any 
data reported) the size of the sample. wWch area of the detormed region it vws taken from and preferably include a 
schematfc of the representative area used for the sanpla In general, an -asped ralto^ 
tensile portion Gl:wl) is to be maintained if possUe Five samples are tested. 

[01 00) The grips of the Instron consist of air actuated grps designed to concentrate the entire gripping force afong a 
single line perpendicular to the direction of testing etongation having one flat surface and an opposing face from wh»h 
protrudes a half round . No slippage shouW be permitted between the sample and the grips. The distance between the 
lines of gripping force shouW be 2" as measured by a steel nile heW beside the grips. This distanoe win be referred to 
from here on as the *gauge length'. 

[01011 The sanple is mounted in the grips with its tong axis perpendicular to the direction of applied elongation. An 
area representative of the overaU pattern geometry shouW be symmetrically centered between Vne grips. The cross- 
head speed is set to 10 in/riiln. The aosshead moves to the specified strain (measurements are made at both 20 and 
60% etongation). The width of the sanple at its narrowest poir* (w2) is measured to the nearest 0.02" using a steel njle. 
The etongation in the direction of applied extension is recorded to the nearest 0.02" on the TestWori« software. The 
POisson'te Lateral Contraction Effoct (PLCE) is catoulated using the foikiwing formula: 

|w2-w1| 
II 



where 

w2» The wkllh of the sample under an applied tongitucSnal etongation: 
w1 ■ The original widtti of the sanple; 

12» The lengtt) of the sample under an appiedtongitudinal etongation; and 
11 s The original length of tttesarrfSle (gauge length); 

[0102] Measurements are made at both 20 and 60% elongation using five different samples for each given elongation. 
The PLCE at a gwen percent etongation is the average 0* five measurements. 

[0103] Whae the test method desatoed above is useful for many of ttie web materials of the present invention it is 
recognized tiiat ttie test mett)Od may have to be nrxxlif led to accommodate some of tiie more complex web materials 
witttin the scope of the present invention. 
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Hysteresis Test 

[0104] The hysteresis test is used lor measuring the percent set and percent force relaxation of a material. The tests 
are performed on an Instron Model 1 122. available Irom Instron Corporation o( Canton, Mass. which is interfaced to a 
Gateway 2000 486/33HZ computer available from Gateway 2000 of N. Sioux City. South Dakota 57049. using Test- 
VivkBi^ software which is available from Sintech. Inc. of Research THangle ParK North Carolina 27709. AU essential 
parameters needed for testing are input in ttie TestWorks™ software for each test (i.e. Crosshead Speed. Maximum per- 
cent elongation Point and Hold Times). Alsa aU data ooHection, data analysis and graphing are done using the Test- 
Works^ software. 

[01 05] The samples used for this test are 1' wide x 4" long with the long axis of the sample cut parallel Id the direction 
of maximum extensibility of the sample. The sample should be cut with a sharp exacto loilf^ or some suitably sharp cut- 
ting device design to cut a precise r wide sample. (If there is more than one direction of elongation of the materia), 
samples shouki be taken parallel to representative directions of elongation). The sample should be cut so that an area 
representative of the symmetry of the overall pattern of the defonned region is represerrted. There will be cases (due 
to variations in either the size of the deformed portion or the relative geometries of the first and second regions) In which 
it will be necessary to cut either larger or smaller samples than is suggested herein. In this case, it is very important to 
note (along with any data reported) the size of the sample, which area of the deformed region it was taken from and 
preferably include a schematk: of the representative area used for the sanpla Three separate tests at 20, 60 and 1 00% 
strain are typically measured for each material. Three samples of a given material are tested at each percent elonga- 
tfon. 

[0106] "nie gripe of the Instron consist of air actuated grips designed to concentrate the entire gripping force along a 
single line perpendicular to the direction of testing stress having one flat surface and an opposing face from whk;h pro- 
trudes a half round to minimize sr«)page of the sanpie. The dtolance between the lines of gripping force should be 2' 
as measured by a steel njle held beside the grips. TNs distance will be referred to from hereon as the 'gauge length". 
The sample is mounted in the grips with its tong axis perpendicular to the dvection of applied percent elongation. The 
aosshead speed Is set to 10 inArnin. The crosshead mom to the specTied maximum ptf 
sanpie at tNs percent etongation for 30 seconda /tfter the thirty seconds the crosshead returns t^ 
(0% elongation) and remains In this position for 60 seconds. The crosshead then returns to the same maximum percent 
efongation as was used in the first cycle, holds for thHy seconds and then again returns to zera 
[0107] A graph of two cycles is generated. A representative graph is shown in Fig. 7. The percent force relaxation is 
determined by the following adculatfon of the force data from the fi^ cyde^ 

Force at Max.% elongation - Force after 30 sec.hold x 100 ^ ^ p^^^ Relaxation 
Force at Maximum % elongation (cyde 1) 



The percent set is the percent efongation of the sanpie of the second cyde where the sample starts to resist the efon- 
gation. The percent set and the percent force relaxatfon are shown graphically also in Rgs. 7. 9. 11 . 13 and 15. The 
average percent fdrce relaxation and percent set for three samples is reported for each maximum percent elongatton 
value tested. 

[0108] Whae the test method descrbed above is useful for many of the web materials of the present inventfon it is 
recognized that the test method may have to be modif ied to accommodate some of the more oompIeK web materials 
within the scope of the present inventfon. 

Tensile Test 

[01 09] The tensHe test Is used for measuring force versus percent etongatfon properties and percent available stretoh 
of a material. The tests are peilbrmed on an Instron Model 1 1 22. available from Instron Corporation of Canton. Mas& 
wNch is interfaced to a Gateway 2000 486^3Hz computer available from Gateway 2000 off N. Sioux CHy. South Dakota, 
using TestWorks'*' software which is available from Sintech. Inc. of Research Triangle ParK ISforth CaroUna. All essen- 
tial parameters needed for testing are input in the TestWorks™ software for each test Also, all data collecfa'on. data anal- 
ysis and graphing are done using the TestWorks^ software. 

[01 1 0] The samples used for this test are 1' wide x 4" long with the long axis of the sample cut parallel to the direction 
of maximum extensibility of the sanpie. The sarrple shoufo be cut with a sharp exacto knife or sonte suitably sharp cut- 
ting device design to cut a predse 1' wide sample (If there is more than one direction of extensibility of the materia), 
samples should be taken paraUel to representative directfon of elongation). The sample should be cut so that an area 
representative of the symmetry of the overall pattern of the deformed region is represented. There wifl be cases (due 
to variations in either the size of the defomried portfon or the relative geometries of re^ 
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necessary to cut either larger or smaller samples than is suggested herein. In this case, it is very important to note 
(along mth any data reported) the size of the sample, wtvch area of the deformed region it was taken from and prefer- 
ably include a schematic of the representativa area used for the sample. Three samples of a given material are tested. 
[01 11 ] The gripe of the Mron consist of air actuated grips designed to concentrate the entire gripping force along a 
single Bne perpendicutar to the direction of testing stress having one f lal surface and an opposing face from which pro- 
trudes a half round to minimize slippage of the sanpl& The dtetanoe between t^^ 

as measured by a steel nie held beside the grps. This distance wil be referred to from hereon as the "gauge length". 
The sample is mounted in the grips with its long axis perpendicular to the direction of applied percent elongation. The 
crosshead speed is set to 1 0 in/hva The crosshead efongates the sample until the sample breaks at winch point the 
crosshead stops and returns to its original position (0 % elongation). 

[Oil 2] Qrcphs of the tensile data are shewn in Figs. 6. 8. 10. 12 and 14. The percerrt available stretch is the point at 
which there is an inflection In the force - etongatfon cun^e, beyond which point there is a rapid increase In the amount 
of force required to elongate the sample further. This point is shown graphk»lly in Figs. 6. 8, 1 0, 1 2 and 1 4. The average 
of the percent available stretch for three samples is recorded. 

[0113] While the test method described above is useful fbr many of the web materials of the present invention it is 
recognized that the test method may have to be modified to ac c o m mo d ate some of the more complex web materials 
within the scope of the present inventfon. 

[0114] While particular embodimerrts of the present invention have been illustrated and described, it woukJ be obvious 
to those skilled in the art that various other changes and modif kstfons can be made without departing from the scope 
of the inventfon. K is therefore intended to cover in the appended claims aD such changes and modiffoations that are 
within the scope of this invention. 

Claims 

1. A web material exhfoiting an elaBtk>4ike behavior along m least one a^ 

fifst region and a second region, saki first region and saU second regton being comprised of the same material 
composition and each having an untensfoned projected patNength, characterized in that sakJ first regton is under- 
going a substantially molecular-level defonraftion and saM second region initially is undergoing a substantially geo- 
metric deformatfon when sakl web material is subjected to an applied elongation in a direction substantially parallel 
to said axis, said first regton and sakl second regton subetantially returning to their untensfoned projected path- 
length when sato applied etongation is released 

2. The web material of Claim 1. wherein said first region and sato second regk^ 

3. The web material of Claim 1 or 2, wherein sato second regton Indudes a plurality of raised ri^^ 

4. The web material of any one of the preceding Claims, wherein sato web material exhibits elastfo-ftke behavtor atong 
two or more axes. 

5. The web material of any one of the preceding Claims, wherein sato first region and said second region are substan- 
tially linear. 

6. 1hewebnraterialofanyoneof1heprecedngQalm6.wheretosatofir8tregianandsaU 
lially curvilinear. 

7. IhB web material of any one of the preceding Claims, wherein sakl web material has an available stretch pravtoed 
by saM second regton in a range from 10% to 100%. 

8. The web material of any one of the preceding Claims, wherein sakJ first regton and sakl second regton each have 
a suriace-pathlength. said surface-pathlenglh of sato first region being less than that of sato second regton as 
measured parallel to sakl axis while said web material is in an untenstoned condition, sakl web material exNbiting 
a Poisson lateral contraction effect toss than about 0.4 at 20 peroent elongation as measured 

axis. 

9. The web material of any one of tiie preceding Claims, wherein sakl web material exhibits at least two significantiy 
different stages of resistive forces to an applied axial elongation along at least one axis when subjected to the 
applied etongation in a direction parallel to sakl axis, sakl first regton will exNbit a resistive force In response to sakl 
applied axial etongalton in a direction paraHel to sato axis betore a substantial portion of s^ 
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ops a significant resistive force to said applied axial elongation, said web material exhibiting a first resistive force to 
the applied elongation until the etongation of said web material is great enough to cause a substantial portion of 
said second region having a longer surface-pathlengfh to enter the plane of the applied axial elongation, where- 
upon said web material exhibits a second resistive force to further appfied axial elongation, said web material exhib- 
iting a total resistWe Ibrce higher than the resistive force of said first region. 

1 0. The web material of any one of the preceding Claims, wherein two or more of said first regions have substantially 
timilar widths. 

11. The web material of any one of the preceding Claims, wherein two or more of said frst regions have different 
widths. 

12. The web material of any one of the preceding Claims, wherein said first region and said second region are com- 
prised of at least one layer of film material 

13. The web material of Claim 12, wherein said fflm material is conprised of polyethylene or blends thereof 

14. The web rnaterial of any one of the preceding Claims, wherein said web nriat^ 
rials. 

1 5. The web material of any one of the preceding Claims, wherein said web material forms at least a portion of a back- 
sheet on a (fisposable absorbent article. 

16. The web material of any one of the preceding Clairns. wherein said web rnaterialfonms at i^ 
sheet on a disposable absorbent articleL 

PatentansprOche 

1. Stoffmaterial, das enttang wenigstens einer Achse ein etastikahnfiches Verhalten zeigt wobet das Stoffmaterial 
umfaOt: Wenigstens einen ersten Bereich und einen zweiten Bereich. wot>ei der erste Bereich und der zweite 
Bereich die gteiche Matarialzusammensetzung aufweisen und jeweils eine ungespannte vorstehende BahnlAnge 
haben, dadurch gekeratzeichnet daB der erste Bereich einer im wesentBchen molekulBrseftigen Verfbrmung unter- 
zogen wird und der zweite Bereich anfangs einer im wesenttichen geometrischen Verlormung unterzogen wind, 
wenn das Stoffmaterial einer beaufscMagten Dehnung in einer im wesentlichen paiallelen Richtung zur Achse 
unterworien wird. wobei der erste Bereich und der zweite Bereich im wesentlichen in ihre ungespannt vorstehende 
Bafvildnge zurOdckehren, wenn die beaufschiagte Dehnung beendet wird. 

2. Stoffmaterial nach Anspruch 1 . in welchem der erste Bereich und der zweite Bereich voneinander visuell verschie- 
densind. 

3. Stoffmaterial nach Anspruch 1 oder 2, in welchem der zweite Bereich eine MehrzaN von eriiabenen rippenfOrnii- 
gen Elementen umfaSt 

4. Stoffmaterial nach einem der vorstehenden AnsprDche, in welchem das Stoffmaterial ein elastifcartigee Veriialten 
entlang von zwei Oder mehr Achsen zeigt 

5. Stoffrnaterial nach einem der vorstehenden AnsprOche. in welchem der erste Bereich und der zweite Bereich im 
wesentlichen linear sind. 

6. Stoffmaterial nach einem der vorstehenden AnsprOche, in welchem der erste Bereich und der zweite Bereich im 
wesentlichen kumrvniinig sind. 

7. Stoffmaterial nach einem der vorstehenden AnsprOche, in welchem das Stoffmaterial eine durch den zweiten 
Bereich vorgeseheneverfOgbare Dehnung in einem Bereich von 10 %bi8 100 %aufweisL 

a Stoffmaterial nach einem der vorstehenden AnsprOche; in welchem der erste Bereich und der zweite Bereich 
jeweils eine Oberflachen-Wegiange aufweist, wobei die CX)erfiachen-Wegiange des ersten Bereichs parallel zur 
Achse gemessen geringer ist als die des zwertan Bereichs, wenn eich das Stoffinaieriai in einem ungespannten 
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Zustand bef Met wobei das Stoffmalerial rechtwinWIg ar Achse gemeseen einen Pdiseonschen eeitlichen Kbn- 
traktionseffekt von weniger als etwa 0.4 bis 20 % Lflngung ze^gL 

9. Stoftmaterial nach einem der vorstehenden AnsprOche. in welchem das Stoff material wenigstens zwei signifikant 
unterschiediche Stuten von WkJeretandskrfiften gegenOber einer beaufschtagten Axialiangung entiang wenigstens 
eher Achse zeigt. wenn diesa der beaufechlagten Langung In einer Richtung paraUel zur Achse auferiegt werden. 
wobei der erste Bereich eine Widerstandskraft in Antwort auf die beaufschlagte Axialiangung in paralleler Richtung 
zu der Achse zeigt bevor ein wesentiicher Teil des zweiten Bereichs eine signif ikante WiderstandslaBft gegenOber 
der beaufscMagten Axialiangung entwid«it wobei das Stoffmateriat eine erste Widerstandskraft gegenOber der 
beaufscN^en LAngung zeit bis die Lflngung des Stolfrnaterials groB genug ist um einen wesentlichen Tel des 
zweiten Bereichs mit Iftngerer Oberf tdchen-Wegiange zu veranlassen die B>ene der beaufschlagten AxiaHAngung 
einzunehmen woraufhin das Stoffmatarial eine zweite Widerstandskraft gegenOber der weiter beaufscMagten Axi- 
aliangung zeigt. wobei das Stoffmaterial eine GesamtwMer s t a ndskraft zeigt die hOher als die Widerstandskraft 
des ersten Bereichs isL 

10. Stoffmaterial nach einem der vorstehenden AnsprOche. in welchem zwei Oder mehr der ersten Beretohe Im wesent- 
Bchen fthr^che Breiten haben. 

11. StoRitiaterial nach einem der vorstehenden Anspruche, in welchem zwei oder mehr der eisten Bereiche unter- 
scNedllche Breiten haben. 

12. Stoffmaterial nach einem der vorstehenden AnsprOche, in welchem der erste Bereich und der zweito Beretoh 
wenigstens eine Schicht aus einem Filmmaterial umfessen. 

13. Stoffmaterial nach Anspruch 12. in welchem das RImmaterial Polyettiylen oder Mischungen davon umfaBt 

14. Stoffmaterial nach einem der vorstehenden AnsprOche. in welchem das Stoffmaterial ein Laminat von zwei Oder 
mehr Materialien ist. 

15. Stoffmaterial nach einem der vorstehenden Ansproche, in welchem das Stoffmaterial wenigstens einen Teil einer 
Unierscfikiit auf einem absorbierenden Einwegartikfil bitdeL 

1 6. Stolfcnaterial nach einem der vorstehenden AnsprOche. in welchem das Stoffmalerial wenigstens einen Tea einer 
OberschKht auf einem absoibierenden Einwegartikel biUeL 

Revendlcatlons 

1 . Nappe ayant un conportement de type 6Iastique le long d'au moins un axe. bdite nappe compren antaum otns uie 
premidre region et une deuxiftme region, ladite premidre region et ladite deuxi^me r6gion 6tant constitutes de la 
mfime conposrtwn de mat6riau et ayant chacune une kxigueur de trajet projet^e, non tendue. caract6ris6e en ce 
que ladite premidre region subit une deformation essentiellement au niveau mol6cutaire et ladite deuxidme r6gk)n 
subit initialement une d6fbrmation essentiellement g6om6trique lorsque ladite nappe est soumise k un altonge- 
ment appGqud dans une directnn essentiellement parall^e audit axe, ladite premiere r6gk>n et ladite deuxi^ 
region revenant essentiellement k leur kangueur de trayet projetde. non tendue. kxsqye ledit alk>ngemenl appik^d 
estreiachdi 

2. Nappe selon la revendication 1. dans taquelle ladite premidre r6gion et ladite deuxidme r6gk>n sont visueOement 
dtstinctes rune de I'autre. 

3. Nappe seton la revendk»tk)n 1 ou 2. dans laquelle ladite deuxi^me r^lon comprend une pluialitd d'6l6ments sur6- 
tavte de type nervures. 

4. Nappe selon rune quekxsnque des revendkxrtk)nspr6cMente8, dans laqueltel^ 
type Alastkjue le long de deux axes ou plus. 

5. r«Jappe seton I'une quelconque des revendications pr^c^dentes. dans laquelle ladite premidre rdgkm et lacfite 
deujddma region sont essentielement BnAaires. 
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6. Nappe selon I'une queloonque des reverxScalions prteMertes, dm laqueHe ladite premidre rdgion et iadite 
deiDddme region sont essentiellement curviltgnGG. 

7. Nappe selon l*une quelconque des revendtcations pr6c6dente5. dans laquelle ladite nappe a une capacity d'6tire- 
merit de rordre de 10 % A 100 %. lournie par ladMe deux»me r6gioo. 

8. Nappe eelon I'une quelconque dee revendications pr6c6derte8, dans taqualle tadfte premiere r6gion et ladite 
deuxidme region ont chacune une longueur de trajet de surfece. ladite longueur de trajet de surtace de iadite pre- 
miere rdgion 6tam inMrieure h celle de iadite deuxi^ r6glon. lorsqu'on la mesure paralldlement audit axe alofs 
que ladite nappe est dans un 6tat non tandu, ladite nappe prteertfant un eff et de oontraction Iat6rale de Poisson 
inf 6rleur A environ 0.4 d un allongement de 20 %, mesur6 perpendiculairemeni audit axe. 

d. Nappe selon l*une quelconque des reimfications prdoddentes. dans laqueDe ladite nappe pr^sente au moins 
deux phases considMaiement diffdrentes de forces de rdsistance d un allongement axial appfiqud le long d*au 
moins un axe lorsqu'elle est soumise & I'allongemert eppliqud dans une direcfion paraUdle audit axe. ladite pre- 
nti6re r6gion prfisentant une force de rfeistance en r6ponse audit allongement axial appliquA dans une Erection 
paralidie audit axe. avant quXine importante parte de iadite deuxidme region ne dfiveloppe une force de resistance 
significative audit allongement axial appliqu6. lacfite nappe prfeenlant une premiere force de r6sislance k TaHon- 
gement appHqud jusqu'A ce que railongement de ladite nappe solt suffisammeni grand pour entratner une impor- 
tante partie de ladite deuxidme rdgion. qui a une plus grande longueur de tiBiet de surface, H entrer dans le plan 
de I'allongement axial appliqu6. aprte quoi ladite nappe pr^sente une deuxidme force de resistance d un autre 
allongement axial appliqud. iadite nappe presertant une force de resistance tdale superleure k la force de resis- 
tance de ladite premiere region. 

10- Nappe selon rune quelconque des revendications precedentes. dans laquelle deux desdites premieres regions ou 
plus ont des largeurs essentiellement identiques. 

1 1 . Nappe selon rune quelconque des revendications precedentes. dans laqueOe deux desdites premieres regions ou 
plus ont des largeiffs difierentes. 

12. Nappe selon rune quelconque dee revendications precedentes. dans laquelle ladite premiere region et ladte 
deuxieme region sont constituees d*au moins une couche de materiau peUiculaire. 

13. Nappe selon la revendicafion 12. dans laquelle iedit materiau peUiculaire est constitue de polyethylene ou de 
melanges de ce dernier. 

14. Nappe selon I'une quelconque des revendications precedentes. dans laqueUe ladite nappe est un stratflie de deux 
materiauxouplus. 

15. Nappe selon I'une quelconque des revendications precedentes. dans iaquelle ladite nappe forme au moins une 
partie d'une feuiUe de fond d'Un article absortsant jetatsle. 

16. Nappe selon fune quelconque des revendications precedentes. dans laquelle ladite nappe fonme au moins une 
partie dljne feuille de dessus d'un article ak)eort)ant jelatile. 
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Fig. 2 
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Fig. 5A 
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Fig. 10 
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Fig. 14 
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Fig. 17 
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Fig. 25 
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Fig. 26A 
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Fig. 28 
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Fig. 29 
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